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COMPLETE SPECIFICATION 
Improvements in or relating to Methine Dyes 

23^0^° W^£T^ B - ritis £ C^P^ of particularly to cyaninc dyes which contain a 
£ 5 Kod f 1 Street, Dford, in the County of 3 : 4-diazamdene rine svstLn. ™* 

'This inve^^eE to cyanine dyes and fSSfSS 6 ^ ° f ^ fonmdae 
| j Sl -o<^ 

B 4 X 

...I 



30- .c <. ca - ch « |j}* r 



...m 

20 where Ru R 2 , R, and R, are each a lower alkyl D x may be the readue of any five-membetcd 

grOUp ^ ^ * lower aJfe 5 r i or hydroxyalkyl group or six-membered heterocyclic ring system 

or an aralkyi group, R t is a lower alkyl or including thiazoles, oxazoles, selenazoles and 

aralkyl group, « and m are each nought or their polycydic homologues such as those of 

ok 4 s f 1 t a 4 radide > Y & hydrogen or a the benzene and naph&alene series; pyridine 

25 lower alkyl substituent group, Z is CH or N, and its polycydic homologues, such as quino- 

u a I Sr uc ^ - a fivfr^emoered or six- line and «- and ^-naphthoquinolines; inde- 

membered heterocydic nitrogen ring system, lenines; diazoles (eg. 1: 3 : 4-tMadiazole); 

and D 2 ^ the residue of a keto-methylene thiazolines; diazines (eg. pyrimidines and 

nucleus. The term lower alkyl used herein quinazolines). The polycydic compounds of 

means an alkyl group containing 1 to 4 carbon these series may be substituted in the carbo- 

at0 ™ s - , . „ „ „ „ cyclic rings with one or. more groups such as 

The srabstttuents R u R 2 , R,, R,, R, and R« alkyl, aryl, alkoxy and methylene dioxy groups, 

are preferably methyl or erfiyi groups. or by halogen atoms. 
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_D 2 may be the residue of rhodanic acid (2- and at least two molecular proportions of such 
thio - 4 - keto - tetrahydrothiazole), oxarho- aquaternisingsalt 

danic acid (2-iMcH^jketo-atrahydiaoxazole) Further, there may fae used, instead of a 
and the N-hydrocarbon substituted derivatives compound of formula VT a compound of 
of such compounds, oxazolones, pyrazoie-5- formula Via: — 
ones and thiohydantoins. 
X may be any acfd radicle, for example 

halide (chloride, bromide, iodide), sulphate, j — — °z ; 

sulphamate, perchlorate or ^-toluene sal- ' ' 

phonate. 2 

> According to a further feature of this inven- . . . Via 

tion, compounds of the said general formulae 

are prepared by condensing a compound of the together with a substantially equimolecular pro- 
general formula IV: — portion of a lower alkyl ortho ester. * 
s » All the foregoing condensations are facilitated 
^c^ 2 ,~ by the presence of a basic condensing agent, 
/ ]f\s ^S- Pyridine ortriemylamine. 
CH 3 - S J| A It may be noted that where Y is an alkyl 
^ s /^i^- group in « or y-position to the nitrogen atom 5 
k 4 x of tie pyridine ring, there is sometimes a ten- 
_ _ jy dency for reaction to occur with that alkyl 
group to produce small proportions of by-pro- 
duct dyes. The dyes of the present invention 
are, however, readily separated by partial 5 

crystallisation or chromatography. 

""" j The dyestuffs obtained, and particularly 

b) b = il those of formula I, are valuable sensitisers for 

n / \ y photographic gelatino silver IwVfc emulsions 

B 4 x ""' and may be used for that purpose in the- 61 

3 manner of sensitising dyes well known per se. 

2 * m The following is illustrative of the produc- 
co vi t ^ on °* ^taMe intermediates of Formulae IV 



and rVa (temperatures throughout this speci- 
fication, are given in degrees Centigrade} : — 65 

yjj 1:1:2 - Trimethyl -3:4 - diazdndens was 
prepared by the following procedure: — 
2 - Hydrazmopyridipe (Fargher and Furness, 
where Q is a thioether (SR), thtoether vinyl JSw}.,? Sod ^,H^ J fSi ™ 

(— CH=CH— SR) or aaaanuidovinyl group 69 }} *°pr°pyl ketone (125 70 

and R is a lower alkyl group™ ^ benze \ e ( 30 ° nu -) were refluxed 

a. compound of Sf2S2tBSJS? 'EE&RJ&J 



c -o-<:< 



^drf^forS^:- MaC ° m " gbe^ene,^ residual ^washeat^ with ^ 
zinc chloride (1- g.) at 250° until ammonia 75 

R u» evolution ceased (2 hours). The product was 

y distilled and the fraction boiling above 115° /6 

ch 3 - c |[ -f mm- was collected and redistilled. The whi p 

V Ai/' fraction, (b, pt -109— 132°/6 mm.) from the 

K second distillation was extracted repeatedly 80 

...IVa- with light petroleum (b. pt 60—80°). The 

. . extracts deposited 1:1:2 - trimethvi - 3:4- 

together with a substantially equimolecular pro- diazaindene, which was obtained as colourless 

portion of a qjoaternising salt R 4 X. needles, m. pt 77—78°, by repeated recrystal- 

JU -further, when a quaternary salt such as the lisations from cydohexane. 85 
^-toluene sulphonate is used, the quaternisation 

sulphonate with the compound of formula IVa. ntetModide. 

35 Ittl™ 0 * 011 ma /i? < L b r effe ? ,K Lr y staxdng V 3 * base (2.0 g.), methyl iodide (2.0 ml.) 

35 wrdv a compound of the formula IVa, a com- and acetone (10 rkl) were remixed together 

pound of the formula Va:- for 30 infanta, when the iSct «qSrf *> 

r n, . from the solution. It was obtained as colour- 

{ ' less needles, m. pt 218—219° (decamp.), by 

<* - c - « - cH) n - K crystallisation from ethanol. P/ ' 7 

The following Examples wfll illustrate the 

...Va present invention: — 95 
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Example 1. 
(1:1:4- Trimethyl -3:4- diazaindene - 2) 
(3 - methyl - 2 - benzothiazole) methin- 
cyanine iodide. 
5 1:1:2- Trimethyl - 3:4 - diazaindeae 4- 
methiodide (1.52 g.) and 2 - methylrMobenzo- 
thiazole methiodide (1.62 g.) were refluxed 
together in ethanol (30 mL) containing tri- 
ethylamine (1.0 mL) for 3 hours. The dye 
10 separated from the solution on cooling, and 
was obtained as yellow plates, m. pt, 313 — 
314° (decamp.) by recrystallisatioa from 
methanol. 

The dye extends the sensitivity of a silver 
15 chloride photographic emulsion to 4950 A with 
a maximum at 4700 A. 

Example 2. 
(4 - Ethyl - 1:1 - dimethyl - 3:4 - diaza- 
indene - 2)(3 - ethyl - 2 - benzothiazole) 
20 meduncyanine iodide. 

The dye was prepared similarly to Example 
1 and was obtained as yellow prisms with a 
blue reflex, m. pt. 318—319° (decomp.), by 
crystallisation from methanol. 
25 The dye extends the sensitivity of a silver 
chloride photographic emulsion to 4950 A with 
a maximum at 4700 A. 

Example 3. 
(1: 1:4 - Trimethyl -3:4- diazaindene - 2) 
30 (1 _ methyl - 2 - quinoline) meduncyanine 
perchlorate. 

The dye was prepared similarly to Example 
1, was isolated by adding an aqueous solution 
of sodium perchlorate, and was obtained as red 
35 needles, m. pt. 250 — 251°, by crystallisation 
from a mixture of 2 - inethosyethanol and 
methanol. 

The dye imparts a new band of sensitivity 
to a silver chloride photographic emulsion from 
40 4350 A to 5800 A with a maximum at 5300 A. 

Example 4. 
(1 : 1:4- Trimethyl -3:4- diazaindene - 2) 
(3 - methyl - 2 - benzoxazole) teimethrn- 
cyanine iodide. 
45 1:1:2 - Trimethyl - 3:4 -diazaindene 4- 
methiodfde (0.60 g.), 2 - *> - acetanilidovinyi- 
benzoxazole methiodide (0.84 g.) and pyridine 
(5.0 ml) were refluxed together for 15 minutes. 
The dye, which crystallised from the solution, 
50 was obtained as blue needles, m. pt. 268 — 
269° (decomp.), by recrystallisatioa from a 
mixture of 2-methoxy - ethanol and methanol. 

The dye extends the sensitivity of a silver 
iodobromide photographic emulsion to 6000 A, 
55 wit& maxima at 5200 and 5600 A. 

Example 5. 
(1: 1:4 - Trimethyl - 3:4 - diazaindene - 2) 
(1:3:3 - trimethyl - 2 - indclenine) tri- 
methincyanine perchlorate. 
60 The dye was prepared similarly to Example 
4, was isolated by pouring the pyridine solu- 



tion into an aqueous solution of sodium per- 
chlorate, and was obtained as brown prisms 
with a blue reflex, m. pc 271 — 272° (decomp.) 3 
by crystallisation from methanol. 65 

The dye extends the sensitivity of a silver 
iodobromide photographic emulsion to 6250 A 
with maxima at 5900 and 6200 A. 

Example 6. 

4- (2:4-D&ydro-l:l:4-trimethyl-3:4- 70 
diazamden - 2 - ylidene) - ethylidene - 3- 

• methyl - 1 - phenylpyrazol - 5 - one. 

Ethyl orthofonnate (1.6 mL) was added to 
a boiling solution of 1: 1 : 2 - trimethyl -3:4- 
diazaindene 4-methiodide (0.76 g.) and 3- 75 
methyl - 1 - phenylpyrazol - 5 - one (0.71 g.) 
in pyridine (5 ml.), and the whole refluxed 
for 30 minutes. The dye, which crystallised 
out on cooling, was recrystallised from ethanol 
as red plates and needles, m. pt 251—252°. 80 

The dye imparts a new band of sensitivity to 
a silver chloride photographic emulsion from 
4600 to 5550 A with a maximum at 5350 A. 

Example 7. 

5- (2:4-Dihydro-l:l:4-trimemyl-3:4- 85 
diazamden - 2 - ylidene) - ethylidene - 3- 
ethyl - 2 - thicduazolid - 4 - one. 

1:1:2 - Trimethyl -3:4- diazaindene 4- 
methiodide (0.76 g.) and 5-emoxymemylene- 
3 - ethyl - 2 - thio - thiazolid - 4 - one (0.54 90 
g.) were refluxed in ethanol (10 mL) and tri~ 
emylamtne (1.0 mL) for 20 minutes. The pre- 
cipitated dye was obtained as purple platss, 
m. pt 257— 259°, by crystallisation; from a 
mixture of 2-methoxyethanol and methanol. 95 

The dye extends the sensitivity of a silver 
iodobromide emulsion to 6300 A with a maxi- 
mum at 6000 A. 

Example 8. 

1-: 1 - Dimethyl - 2 - p - dimethylaminostyryl- 100 
diazaindene 4-methiodide. 
1:1:2 - Trimethyl - 3:4 - diazaindene 4- 
methdodide (0.60 g.) and p-dimethylaminofaenz- 
aldehyde (0.30 g.) were refluxed in pyridine 
(5 mL) containing piperidine (1 drop) for li 105 
hours. The dye which crystallised out on cool- 
ing was obtained as green needles, m. pt 272— 
273° (decomp.), by recrystallisatioa from 
methanoL 

The dye extends the sensitivity of a silver 110 
iodobromide emulsion to 6200 A with a maxi- 
mum at 5800 A. 

Example 9. 
(4 - Ethyl - 1: 1 - dimethyl - 3:4 - diaza- 
indene - 2)(3:4 - dimethyl - 2 - tfafazole) 115 
methmcyanine perchlorate. 
1:1:2- Trimethyl -3:4- diazaindene 4- 
ethiodide (0.79 g.) and 4 - methyl - 2 - methyl- 
tbiothiazole methiodide were refluxed together 
in ethanol (10 ml.) containing trieraylamine 120 
(0.5 ml.) for 1 hour and the solution: was 
poured into an aqueous solution of sodium 
perchlorate. The precipitated dye was obtained 
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as pale ydlow plates, m. pt .203— 204°, by 
crystallisation from ethanol. 

The dye imparts a new band of sensitivity 
to a silver chloride photographic emulsion from 
5 4300 to 4750 A, with a maximum at 4600 A. 

Example 10. 
(4 - Ethyl - 1:1 - dimethyl - 3:4 - diaza- 
indene - 2)(3 - methyl - 4 - phenyl - 2- 
thiazole) m'afcincyanine perchlorate. 
10 The dye was prepared as in Example 9, and 
was obtained as yellow prisms, m. pt 289— 
290° (decomp.), by crystallisation from 
methanol. 

The dye extends the sensitivity of a silver 
15 chloride photographic emulsion to 4850 A with 
a maximum at 4650 A. 

Example 11. 
(1: 1:4 - Trimethyl - 3:4 - diazaindene - 2) 
(1 - methyl - 2 - qnmoline) trimethmcyaniue 
20 iodide. 

1:1:2 - Trimethyl - 3:4 - diazaindene 4- 
methiodtde (0.60 g.) and 2-«u-ethyliMovinyl- 
quinoline methiodide 0.71 g.) were refluxed 
together in ethanol (10 mL) containing tri- 
25 emylamine (0.5 ml.) for i hour. The dye 
which separated from the solution was obtained 
as deep green plates, m. pt 250—251° 
(decomp.), by crystallisation from ethanol. 
The dye imparts a new band of sensitivity 
30 to a silver iodobramide photographic emulsion 
from 5850 to 6550 A with a mgTrfmrrm at 
6100 A. 

Example 12. 
(1:1:4 - Trime thyl - 3:4 - diazaindene - 2) 
35 (1 - methyl - 4 - quinoline) trimetimcyanine 
. iodide. 

The method of Example 11 was used, the 
dye being obtained as blue-green needles, 
m. t>t 298° (decomp.), by crystallisation from 
40 methanol. 

Example 13. 
(1:1:4 - Trimethyl - 3:4 - diazaindene - 2) 
(3 - methyl - 2 - benzothiazoie) trimethin- 
cyanine iodide. 
45 The method of Example 11 was used, the 
dye, being obtained as deep blue needles 
nL^pt 269 — 270°, by crystallisation from 

The dye extends the sensitivity of a silver 
50 iodobromide photographic emulsion to 6400 A, 
with a maximum at 6050 A. 

Example 14. 
(1:1 - Diethyl - 4 - methyl - 3:4 - diaza- 
indene - 2)(3 - methyl - 2 - benzoxazole) 
55 . trimetfaincyanine perchlorate. 

A mixture of 1:1 - diethyl - 2 - methyl- 
s' - diazaindene (0.66 g.) and methyl toluene- 
p-sulphonate (0.80 g.) was heated at 100° for 
20 minutes. The product was refluxed in 
60 pyridine (10 ml) with. 2 - <a - acetanffidovmyl- 



benzoxazole methiodide (1.1 g.) for 1 hour. 
The dye was precipitated by pouring the result- 
ing solution into aqueous sodium perchlorate 
solution, and was obtained as brown needles 
with a blue reflex, m, pt 191°, by crystal:- 65 
lisarion from ethanol. 

Example 15. 
(1:1 - Diethyl - 4 - methyl - 3:4 - diaza- 
indene - 2)(3 - methyl - 2 - benzothiazoie) 
trimethincyanine perchlorate. 70 
The method of Example 14 was employed, 
the dye being obtained as blue needles, m. pt 
203—203.5°, by crystallisation from ethanol. 

The dye extends the sensitivity of a silver 
iodobromide photographic emulsion to 6250 A 75 
with a maximum at 6000 A. 

Example 16. 
(1:1 - Diethyl - 4 - methyl - 3:4 - diaza- 
indene - 2X1 - methyl - 2 - quinoline) 
methmcyanine perchlorate. 80 
A mixture of 1 : 1 - diethyl - 2 - methyl- 
3:4 - diazaindene (0.70 g.), 2 - methylthio- 
quinoline (0.70 g.) and methyl toluene - p~ 
sulphonate (1.6 g.) was fused at 140° for 
L£ hours, and then refluxed for 30 minutes 85 
with pyridine (5 mL). Addition of an aqueous 
solution of sodium perchlorate precipitated the 
dye, which was obtained as yellow-brown 
plates, m. pt 207—208°, by crystallisation 
from ethanol. 90 

Example 17. 
(1 : 1 : 4:5- Tetramethyl -3:4- diazaindene- 
2)(3 - methyl - 2 - benzothiazoie) methm- 
cyanine iodide. 

A solution of 1:1:2:5 - tetramethyl - 3:4- 95 
diazaindene - 4 - methiodide (1.58 g.) and 2- 
methylthiobenzothiazole methiodide (1.62 g.) 
in ethanol (20 mL) was refluxed with triethyl- 
amine (1.0 mL) for 30 minutes. The dye which 
separated was obtained as orange plates with 100 
a blue reflex, m. pt 347—349° (decomp.), by 
crystallisation from a mixture of 2-methoxy- 
ethanol and methanol. 

The dye extended the sensitivity of a silver 
chloride photographic emulsion uo 5000 A with 105 
a maximum at 4700 A. 

Example 18. 
(1:1:4:5 - Tetramethyl -3:4- diazadndene- 
2)(3 - methyl - 2 - benzoxazole) trimethin- 
cyanine iodide. no 
A mixture of 1:1:2:5 - tetramedryi - 3:4- 
diazaindene - 4 - methiodide (0.63 g.) and 
2 - «> - acetamlidovinylbenzoxazole metModide 
(0.84 g.) was refluxed in pyridine (15 mL) for 
30 minutes: The dye which separated was 115 
recrystallised from 2-methoxyethanoL, when 
•it formed mauve needles, m. pt 301' — 302° 
(decomp.) 

The dye extended the sensitivity of a silver 
iodciromide photographic emulsion to 5800 A 120 
with a maximum.at 5650 A. 



Example 19. 
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diazamdene - 4 - methiodide (0.63 g.) md 5 \ J 

?0 84 ^ f'f^^Jlbenzo^le metliodide ^"Ov 
jo minutes, when the dye separated It was 

20 the dL m ^l 0d iIi f •■ B ? mple 19 was ^ed, and 2 - 4 dye according to claim 1 ' 

™t£ i 271 — 272 ° ^ crystallisation from ««M groups. 6 7 ' 60 

memanoj. 3. A cyanine dye according to claim 1 as 

iooJS n Sl^ dS ttesvxtevity of a silver f any one of theforegon^edfk 

25 ™v£ bro ^ de P ior °^P&c emulsion to 6400 A ^samples 1 1»21. <=somg specuzc 

25 wzthmaxunaatSesOandeoOOA. 4. A process for the production of a cyanine 65 

_ ^ye as defined m claim 1 which comprises con- 

5 - (2 ■ 4 nn, 21 - densiD S a compound of the general foimula: ~- 
a -a zPtyteo -1:1:4:7- tetoanethyl- 

3.4 - ■ Aazamdenylidene - 2) - ethylene- . «, 

30 l-^-V^othiazoIid-i-one. \^"» 

..Asohmonof l:l:2:7-tetrametIr5-3-4- <- / V\ 

dia^dene-4-metHodideC0.64^and'i h ~{ T> 

*n miS C d ^ ex P ends *** soisitmty of a silver 
S b ^ de P^^P^<muMont»6350f 
wtthmasama at 5600 and 6000 A. 
WHAT WE CLAIM IS : 



nJiJ. ^T 6 - ^containing a diazaindene 
nucleus and being of thelmekl formula: — 

-C 



» - c . ch - cok - ca -> a ^f\ r 



a, » where Q is 



(— CH^_SR) 




SrmS-^ f0rmuia ' a of the 



CH 3 - 



B is, / R 2 a compoxmd of the formula :- 



r 



together with a substantially equimolecular pro- 
portion of a quatemising sale R^X. together with a substantially equimolecular pro- 
6. A process according to <-fa"n 5 wherein portion of a lower alkyl ortho ester. 
5 a compound of the formula set forth in claim 8. A process according to any of claims 
5, a compound of the formula: — 4 — 7 effected in the presence of a basic con- 

densing agent. 20 

f D i~ 1 9. A process for the production of a cyardne 

o - c «= (z - ch) = n dye as defined in. claim 1, substantially as set 

a forth in any of the foregoing specific Examples 

and at least two molecular proportions of an lto21. ^ ^ 

alkyl p-toluene sulphonate are employed. 10-_ A photographic^ silver halide e muls ion *S 

10 7. A process according to ffc'T tt 4 wherein containing, in sensitising amount, a cyanine 

there is used, instead of a compound of the dye as defined in any of claims 1 — 3. 
formula: — 

D , V. GALLAFENT, 

j 2 { Chartered Patent Agent, 

ro - ch - c— co 23, Roden Street, Hford, Essex. 

PROVISIONAL SPECIFICATION 

Improvements in or relating to Methine Dyes 

We, Ilfobd Limited, of 23, Roden Street, further relates to photographic silver halide 35 

Hford, in the County of Essex, a British Com- emulsions containing such dyes as optical 

30 paay, do hereby declare this invention to be sensMsers. 

described Ja the following statement: — According to the present invention there are 

This invention relates to cyanine dyes and provided cyanine dyes of the general formulae 

particularly to cyanine dyes which contain a I, II and 1H: — 40 
3:4- diazamde ae rmg system. The mventipn 

n No'** 



H - <CH = Z)„ - C =i CH - {CH a CH -) a C U J 



x>-—cp 

B * N ...m 

where R u R 2 , R a and Er are each a lower alkyl system, and D 2 is the residue of a fceto- 

45 group, Rg is a lower alkyi or hydroxyalkyl methylene nucleus. 

group or an aralkyl group, R„ is a lower alkyl The substituents Ri, Rz, R„ R 4 , R, and R 7 

or aralkyl group and R 5 is a hydrogen atom are preferably methyl or ethyl groups. R» is 

or a lower alkyi group, n and. m axe each preferably hydrogen. 

nought or one, X is an acid radicle, Z is CH Di may be the residue of any five-membered 

50 or N, Di is the residue of a five-membered or six-membered heterocyclic ring system 

or six-membered heterocyclic nitrogen ring including thiazoks, oxazoles, selenazoles and 



their polycyclic homologiies such as those of 
the benzene and naphthalene series; 'pyridine 
and its polycyclic homologues, such as qinno- 
line and «.- and /J-naphtnoqukiolmes; indo- 
lenines; diazoles (e.g. 1 : 3 : 4 - thiadiazole>j 



— ~.~~~^ 3 >.,„„, ,,ies (e.g. pyrimidines and 
quinazolines). The polycyclic compounds of 
these series may be substituted in the carbo- 
cyclic rings with one or mote groups such as 
10 alkyl, aryi, alkoxy and methylene dioxy groups, 
or by halogen atoms. 

D 2 may be the residue of rhodanic acid (2- 
thio - 4 - Jceto - tetrahydrotbiazole), oxarho- 
dank add (2 - thio - 4 - keto - Cetrahydro- 
15 oxazole) and the N-hydrocarbon substituted 
derivatives of such compounds, oxazolones, 
pyrazole-5-ones and thiohydantoins. 

X may be any add radicle, for example 
halide (chloride, bromide, iodide), sinphate, 
20 sulphamate, perchlorate or p-toluene sul- 

nhrmatv 



7< 



i 5 \~ 

RO - C « C — 



.vn 

where Q is a thioether (SR), th&ether vinyl 
( — CH=CH — SR) or acetanilido vinyl group 
and Ris a lower alkyl group. 
35 Instead of starting with a compound of 
general formula IV there may be used a com- 
a -c 1] ! fojjjjjja jva : — 



■Co 



together with a substantially equimolecular pro- 
portion of a quatetnising salt B^K. 

Further, when a quaternary salt such as the 
p-toluene sulphonate is used, the quaternisarion 
may be effected by fusing an alkyl p-foluene 
sulphonate with the compound of formula IVa. 
The reaction may also be effected by starting 
with a compound of the formula IVa, a com- 
pound of the formula Va: — 



1 



.Va 



and at least two molecular proportions of such 
a quatetnising salt. 50 

Further, there may be used, instead of a com- 
pound of formula VI a compound of formula 



> According to a further feature of this inven- 
tion, compounds of the general formulae are 
prepared by condensing a compound of the 
25 general formula IV: — 



...Via 

together with a substantially equimolecular pro- 55 
portion of a lower alkyl ortho ester. 

Further, by using two molecular proportions 
of a compound of formula IV together with 
a molecular proportion of an alkyl ortho- 
formate, symmetrical dyes containing two 3:4- 60 



All the foregoing 
facilitated by the presence of a basic condens- 
ing agent, e.g. pyridine or triemylamine. 

The dyestuffs obtained, and particularly 65 
those of formula I, are valuable sensuisers for 
photographic gelatino silver halide emulsions 
and may be used for that purpose in the . 
manner of sensitising dyes well known per se. 

The following is illustrative of the pxoduc- 70 
tion of suitable intermediates of Formula IV 
andlVa: — 



1:1:2 - Trimetkyl - 3:4 - 
prepared by the following procedure: — 

2^ydrazmopyridine (Fargher and Fumess, 75 
% 1915 , 107, 691) (115 g.), methyl isopiopyi 
ketone (125 ml.) and dry benzene (30O ml.) 
were refiuxed together, the water being 
removed as formed by azetropic distillation. 
After distillation of the benzene, the residual 80 
oil was heated with zinc chloride (1 g.) at 250° 
until ammonia evolution ceased (2 hours). The 
product was distilled and the fraction boiling 
above 115°/6 mm. was collected and redis- 
tilled. The main fraction (b. nt 109— -132 0 /<S 85 
mm.) from the second distillation was extracted 
repeatedly with light petroleum (b. pt. 60 — 
80°). The extracts deposited I:l:2-tri- 
methyl-3 : 4-diazaindene, which ww obtained as 



colourless needles, m. pt. 77 — 78°, by repeated 
. IVa recrystallisations from cyclohexane. 



90 
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1:1:2 - Trimethyl - 3:4 - diazaindene 4~ 
metfdodide. 

The base (2.0 g.) 3 methyl iodide (2.0 ml.) 
and acetone (10 ml.) were refluxed together 
5 for 30 minutes, when the product separated 
from the solution. It was. obtained as colour- 
less needles, m. pt 196 — 198° (decomp.) by 
crystallisation from ethanol. 
Both the foregoing compounds of formula 
10 IV and the corresponding bases of formula 
IVa are novel per se, and they and their pro- 
duction form part of the present invention. 

The following Examples will illustrate the 
present invention: — 

15 Example 1. 

(1:1:4 - Trimethyl - 3:4 - diazaindene - 2) 
(3 - methyl - 2 - benztbiazole) methin- 
cyardne iodide. 

1:1:2- Trimethyl -3:4- diazaindene - 4- 
20 methiodide (1.52 g.) and 2 - methylthiohenz- 
thiazole methiodide (1.62 g.) were refluxed 
together in spirit (30 mL) containing trierhyl- 
amiae (1.0 mL) for three hours. The dye 
separated from the solution on cooling, and 
25 was obtained as yellow plates, m. pt 287— 
288° (decomp.) by recrystallisation from 
methanol. 

The dye extends the sensitivity of a silver 
chloride photographic emulsion to 4950 A 
30 with a maximum at 4700 A. 

Example 2. 
(4 - Ethyl - 1:1 _ dimethyl - 3:4 - diaza- 
indene - 2)(3 - ethyl - 2 - benzthiazole) 
metiuncyanJhe iodide. 
35 The dye was prepared similarly to Example 
1 and was obtained as yellow prisms with a 
blue reflex, m. pt, 300—302° (decomp.), by 
crystallisation from methanol 
The dye extends the sensitivity of a silver 
40 chloride photographic emulsion to 4950 A with 
a maximum at 470D JL 

Example 3. 
(1 : 1:4 - Trimethyl - 3:4 - diazaindene - 2) 
(1 - methyl - 2 - quinoline) methmcyanine 
45 perchlorate. 

The dye was prepared similarly to Example 
1, was isolated by adding an aqueous solution 
of sodium perchlorate, and was obtained, as red 
needles, m. pt 242—244° (decomp.), by 
50 caystallisation from a mixture of 2-methoxy 
ethanol and methanol. ■ 

The dye extends the sensitivity of a silver 
chloride photographic emulsion to 5800 A 
with a maximum at 5300 JL 

55 Example 4. 

(1:1:4 - Trimethyl - 3:4 - diazaindene - 2) 
(3 - methyl - 2 - benzoxazole) trimethin- 
cyanine iodide. 

1:1:2 - Trimethyl - 3:4 r- diazaindene 4- 
fiO methiodide (0.60 g.) 5 2 - <o - acxaanffidcmnyl- 
benzoxazole methiodide (0.84 g.) and pyridine 



(5.0 mL) were refluxed together for 15 minutes. 
The dye, which crystallised from the solution, 
was obtained as blue needles, m. pt 258 — 259° 
(decomp.), by recrystallisation from a mixture 65 
of 2-methoxy ethanol and methanoL 

The dye extends the sensitivity of a silver 
iodobromide photographic emulsion to 6000 A 
with maxima at 5200 and 5600 A. 

Example 5. 70 
(1:1:4 - Trimethyl - 3:4 - diazaindene - 2) 
(1:3:3 - trimethyl - 2 - mdolenine) tri- 
methmcyanine perchlorate. 
The dye was prepared similarly to Example 
4j was isolated by pouring the pyridine solu- 75 
tion into an aqueous solution of sodium per- 
chlorate, and was obtained as brown pnsms 
with a blue reflex, m. pt 238 — 240° (decomp.), 
by crystallisation from methanol. 

The • dye extends the sensitivity of a silver 80 
iodobromide photographic emulsion- to 6250 A 
with maxima at 5900 and 6200 A. 

Example 6. 
Bis - (1 : 1:4 - trimethyl -3:4- diazaindene- 

2) trimethincyanine iodide. 85 
1: 1:2 - Trimethyl - 3:4 - diazaindene 4- 
metbiodide (0.76 g,% ethyl oithoformate (1.6 
mL) and pyridine (10 ml.) were refluxed 
together for 45 minutes. The dye crystallised 
out on cooling the solution, and was obtained 90 
as green plates, m. pt 264° (decomp.), by 
recrystaUisation from spirit 

The dye imparts a new band of sensitivity 
to a silver iodobromide photographic emulsion 
from 5900 to 6400 A with a maximum at 95 
6200 JL 

Example 7. 
4 - (2 : 4 - Dihydro - 1 : 1 : 4 - trimethyl - 3 : 4- 
diazainden - 2 - yHdene) - ethylidene - 3- 
methyl - 1 - phenylpyrazol - 5 - one. 100 
Ethyl orihoforrnate (1.6 mL) was added to a 
boiling solution of 1:1:2 - trimethyl - 3:4- 
cu'azaindene 4-methiodide (0.76 g.) and 3- 
metbyi - 1 - phenylpyrazol - 5 - one (0.71 g.) 
in pyridine (5 mL), and the whole refluxed for 105 
30 minutes. The dye, which crystallised out on 
cooling, was recrystallised from spirit as red 
plates and needles, m. pt 239 — 241° 
(decomp.). 

The dye imparts a new band of sensitivity HO 
to a silver chloride photographic emulsion from 
4600 to 5550 A with a maximum at 5350 A. 

Example 8. 
5 - (2 : 4 - Dihydro - 1 : 1 : 4 - trimethyl - 3 : 4- 
diazainden - 2 - ylidene) - ethylidene - 3- 115 
ethyl - 2 - tiuothiazolid - 4 - one. 
1: 1:2 - Trimethyl - 3:4 - diazaindene 4- 
methiodide (0.76 g.) and 5-ethoxyraethyIene- 
3 - ethyl - 2 - thio - thiazoHd - 4 - one (0.54 
g.) were refluxed in spirit (10 mL) and tri- 120 
ethylamine (1.0 mL) for 20 minutes. The 
precipitated dye was obtained as purple plates, 



870,753 



Example 9 • ,iu ?! emends the sensitivity of a silver 

iiig-M - 1:4 - dAto'l V. GAIiAFENT, 



